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“There was something magical about an island - the mere word suggested fantasy. You lost 
touch with the world - an island was a world of its own. A world, perhaps, from which you 
might never return.”

“... in most cases, we don’t live long enough to watch evolution happening before our eyes, we shall revisit the 
metaphor of the detective coming upon the scene of a crime after the event and making inferences.”

Richard Dawkins

Agatha Christie
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Summary

4XDWHUQDU\�FOLPDWLF�ÀXFWXDWLRQV�KDYH�SOD\HG�D�PDMRU�UROH�LQ�WKH�ELRJHRJUDSKLF�KLVWRU\�RI�(XURSH��7ZR�
PDMRU�K\SRWKHVHV��QDPHO\�WKH�6RXWKHUQ�5HIXJLXP�+\SRWKHVLV��65+��DQG�WKH�1RUWKHUQ�5HIXJLXP�+\SRWKHVLV�
�15+��� KDYH� EHHQ�SURSRVHG� WR� H[SODLQ� SRVW�JODFLDO� UHFRORQL]DWLRQ�SDWWHUQV��%U\RSK\WHV�� D� JURXS�RI� DERXW�
�������VSHFLHV�RI�PRVVHV��OLYHUZRUWV��DQG�KRUQZRUWV��DUH�LGHDO�FDQGLGDWHV�WR�LQYHVWLJDWH�WKH�UROH�RI�FOLPDWH�
FKDQJH�RQ�VSHFLHV�GLVWULEXWLRQV�DQG�WHVW�FRPSHWLQJ�UHIXJLXP�K\SRWKHVHV�EHFDXVH�RI�WKHLU�SRLNLORK\GU\��H[WUHPH�
VHQVLWLYLW\�WR�PRGHUDWHO\�ZDUP�WHPSHUDWXUHV�DQG�KLJK�GLVSHUVDO�DELOLW\��

8VLQJ�D�FRPELQHG�DSSURDFK�RI�PROHFXODU�SK\ORJHRJUDSK\�DQG�6SHFLHV�'LVWULEXWLRQ�0RGHOV��,�DGGUHVVHG�LQ�WKH�
SUHVHQW�WKHVLV�WKH�IROORZLQJ�TXHVWLRQV��

����'RHV� WKH�FRQFHSW�RI� UHIXJLD�DSSO\� WR�EU\RSK\WHV"� ,I� VR��GR� WKHLU�SDWWHUQV�RI�JHQHWLF� VWUXFWXUH�DQG�
GLYHUVLW\�FRQIRUP�WR�WKH�65+�RU�WKH�15+"�'LG�EU\RSK\WH�VSHFLHV�H[SHULHQFH�GLVSHUVDO�OLPLWDWLRQV�
GXULQJ� WKHLU� SRVW�JODFLDO� UHFRYHU\� RU� GLG� WKHLU� GLVSHUVDO� SRWHQWLDO� HUDVH� DQ\� VLJQDWXUH� RI� KLVWRULFDO�
VLJQDO�RQ�WKH�VSDWLDO�SDWWHUQV�RI�JHQHWLF�YDULDWLRQ"

����7R�ZKDW�H[WHQW�GLG�LVODQG�EU\RSK\WHV�ORVH�GLVSHUVDO�SRZHU�DQG�WR�ZKDW�H[WHQW�GRHV�WKLV�FKDOOHQJH�WKH�
SRWHQWLDO�UROH�RI�LVODQGV�DV�JODFLDO�UHIXJLD"

����:KDW� DUH� WKH� ELRJHRJUDSKLF� DQG� HYROXWLRQDU\� FRQVHTXHQFHV� RI� EU\RSK\WH� SRVW�JODFLDO� GLVSHUVDO�
OLPLWDWLRQV�DQG�4XDWHUQDU\�KLVWRU\�IRU��

�����7KH�GH¿QLWLR�Q�RI�ELRJHRJUDSKLF�UHJLRQV�IURP�EU\RSK\WH�VSHFLHV�DVVHPEODJHV�LQ�(XURSH�

�����7KH�WD[RQRP\�RI�EU\RSK\WH�VSHFLHV�LQ�JHRJUDSKLFDOO\�LVRODWHG�DUHDV��

�����7KH�IDWH�RI�WHPSHUDWH�(XURSHDQ�EU\RSK\WHV�LQ�WKH�FXUUHQW�FRQWH[W�RI�FOLPDWH�FKDQJH�

0ROHFXODU�SK\ORJHRJUDSKLF�LQYHVWLJDWLRQ�LQ�WHQ�PRVV�VSHFLHV�ODUJHO\�GLVWULEXWHG�LQ�(XURSH�SRLQWV�WR�
IDVW�UDWHV�RI�SRVW�JODFLDO�UHFRORQL]DWLRQ��&RQVHTXHQWO\��DQG�DOWKRXJK�WKH�DFFXPXODWLRQ�RI�JHQHWLF�GLYHUVLW\�LQ�
0HGLWHUUDQHDQ�SRSXODWLRQV�SRLQWV�WR�WKHLU�ORQJ�WHUP�SHUVLVWHQFH�ZLWKLQ�D�VWDEOH�HQYLURQPHQW��HPSKDVL]LQJ�WKH�
LPSRUWDQFH�RI�WKH�0HGLWHUUDQHDQ�DV�D�UHVHUYRLU�IRU�SODQW�HYROXWLRQ��WKH�HURVLRQ�RI�WKH�SK\ORJHRJUDSKLFDO�VLJQDO�
LQ�WHPSHUDWH�(XURSHDQ�EU\RSK\WHV�FKDOOHQJHV�WKH�SRVVLELOLW\�WR�FRQWUDVW�WKH�65+�DQG�WKH�15+�LQ�WKH�JURXS��
,Q� FRQWUDVW� WR� DQJLRVSHUPV��ZKHUHLQ� WKH�PDLQ� VWUXFWXUH� LQ� SDWWHUQV� RI� JHQHWLF� GLYHUJHQFH� IROORZV� D� QRUWK�
VRXWK�JUDGLHQW��WKH�PDLQ�GLYHUJHQFH�JOREDOO\�REVHUYHG�DPRQJ�SRSXODWLRQV�RI�EU\RSK\WHV�VKRZHG�DQ�HDVW�ZHVW�
JHQHWLF�GLYHUJHQFH��7KLV�LQGLFDWHV�WKDW�WKH�EU\RSK\WH�DQG�DQJLRVSHUP�(XURSHDQ�ÀRUDV�H[SHULHQFHG�GLIIHUHQW�
4XDWHUQDU\�KLVWRULHV�GXH�WR�WKHLU�VXEVWDQWLDOO\�GLIIHUHQW�GLVSHUVDO�FDSDFLWLHV�DQG�SRLQWV�WR�WKH�SRWHQWLDO�UROH�RI�
WUDQV�$WODQWLF�PLJUDWLRQV�LQ�VKDSLQJ�FXUUHQW�SDWWHUQV�RI�JHQHWLF�YDULDWLRQ�LQ�ZHVWHUQ�(XURSHDQ�EU\RSK\WHV��

'LVSHUVDO� OLPLWDWLRQV�ZHUH�HYLGHQFHG� LQ� LVODQG�SRSXODWLRQV�RI� WKH� OLYHUZRUW�Radula lindenbergiana��
VXSSRUWLQJ� WKH�QRWLRQ� WKDW� LVODQG� VSHFLHV� ORVH�GLVSHUVDO� SRZHU��+DSORW\SLF�GLYHUVLW\� LQ� FRQWLQHQWDO�(XURSH�
ZDV��KRZHYHU��VKRZQ�WR�RULJLQDWH�IURP�DW�OHDVW�WZR�HYHQWV�RI�EDFN�FRORQL]DWLRQ�IURP�0DFDURQHVLD��ZKHUH�WKH�
VSHFLHV�H[KLELWV�LWV�KLJKHVW�JHQHWLF�GLYHUVLW\��7KLV�HPSKDVL]HV�WKH�PDMRU�UROH�RI�LVODQGV�DV�VRXUFH�RI�ELRGLYHUVLW\�
IRU�WKH�SRVWJODFLDO�UHFRORQL]DWLRQ�RI�(XURSH�LQ�YDJLOH�RUJDQLVPV�OLNH�EU\RSK\WHV�

7KH�KLJK�GLVSHUVDO�FDSDFLWLHV�JOREDOO\�GLVSOD\HG�E\�WHPSHUDWH�PRVV�VSHFLHV�LQ�WKHLU�SRVW�JODFLDO�UHFRORQL]DWLRQ�
SDWWHUQV�KDYH�WKUHH�PDMRU�FRQVHTXHQFHV�

)LUVW�� WKH� KLJK� GLVSHUVDO� FDSDFLWLHV� RI� WKH� JURXS� DIIHFWV� WKH� GH¿QLWLRQ� RI� ELRJHRJUDSKLF� UHJLRQV�
EDVHG�RQ�VSHFLHV�GLVWULEXWLRQ�DQDO\VHV�DV�FRPSDUHG�WR�RWKHU�RUJDQLVPV�DQG�FKDOOHQJHV�WKH�LGHD�WKDW�D�VLQJOH�
ELRJHRJUDSKLFDO�VFKHPH�IRU�(XURSH�PD\�HPHUJH��,Q�SDUWLFXODU��WKH�RSWLPDO�QXPEHU�RI�FOXVWHUV��N �����UHWDLQHG�
IRU�EU\RSK\WHV�ZDV�VXEVWDQWLDOO\�ORZHU�WKDQ�WKH�RSWLPDO�N�YDOXH�RI����REWDLQHG�IRU�WKH�DQDO\VLV�RI�YDVFXODU�
SODQW�GLVWULEXWLRQV��,Q�IDFW��WKH�ZLGH�VFDOH�GLVWULEXWLRQ�SDWWHUQV�RI�EU\RSK\WH�VSHFLHV�SUHFOXGH�WKH�UHFRJQLWLRQ�
RI�VPDOOHU��QHVWHG�ELRJHRJUDSKLF�UHJLRQV�UHYHDOHG�E\�DQDO\VHV�RI�WD[D�ZLWK�ORZHU�PRELOLW\��DQG�KHQFH��KLJKHU�
µGHJUHH�RI�UHVROXWLRQ¶��
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6HFRQG��RQH�RI�WKH�PDMRU�DVVXPHG�FRQVHTXHQFHV�RI�WKH�KLJK�GLVSHUVDO�FDSDFLWLHV�RI�EU\RSK\WHV�LV�WKDW�
WKH\�GLVSOD\�H[WUHPHO\�ORZ�UDWHV�RI�HQGHPLVP��7KLV�LQWHUSUHWDWLRQ�LV��KRZHYHU��DW�RGGV�ZLWK�WKH�VLJQL¿FDQW�
SK\ORJHRJUDSKLFDO�VLJQDO�REVHUYHG�LQ�SDWWHUQV�RI�JHQHWLF�YDULDWLRQ�EHWZHHQ�WKH�0HGLWHUUDQHDQ��0DFDURQHVLD��
DQG� WKH� UHPDLQLQJ� RI� (XURSH� LQ� VRPH� WHPSHUDWH�PRVV� VSHFLHV��7KH� DFFXPXODWLRQ� RI� SULYDWH�PXWDWLRQV� LQ�
LQVXODU�DQG�0HGLWHUUDQHDQ�OLQHDJHV�VXJJHVWV�WKDW�DFWXDO�SDWWHUQV�RI�HQGHPLF�VSHFLDWLRQ�PLJKW�QRW�EH�FRUUHFWO\�
FDSWXUHG�E\�SUHVHQW�WD[RQRPLFDO�NQRZOHGJH��,Q�IDFW��D�UH�LQWHUSUHWDWLRQ�RI�PRUSKRORJLFDO�YDULDWLRQ�LQ�WKH�PRVV�
VSHFLHV�Homalothecium sericeum�LQ�OLJKW�RI�SDWWHUQV�RI�PROHFXODU�YDULDWLRQ�UHYHDOHG�WKH�H[LVWHQFH�RI�WKUHH�
VSHFLHV��*DPHWRSK\WLF�WUDLWV�DORQH�GR�QRW��KRZHYHU��DOORZ�IRU�D�FRPSOHWH�FRQ¿GHQFH�LQ�VSHFLHV�LGHQWL¿FDWLRQ��
SURPSWLQJ� WKH�GHVLJQDWLRQ�RI� HDV\�'1$�EDUFRGHV� IRU� IDVW� DQG� LQH[SHQVLYH�GHWHUPLQDWLRQ�RI� VSHFLPHQV� LQ�
URXWLQH�� 7KH� WKUHH� VSHFLHV� H[KLELW� GLVWLQFW�� DOEHLW� VOLJKWO\� RYHUODSSLQJ� JHRJUDSKLF� UDQJHV�� 7KH� UHVWULFWHG�
GLVWULEXWLRQV�RI�WKH�VHJUHJDWH�VSHFLHV�ZLWKLQ�H. sericeum�V�O��WKXV�UHLQIRUFH�WKH�QRWLRQ�WKDW�PDQ\�GLVMXQFWLRQV�
W\SLFDOO\�REVHUYHG�LQ�PRVV�GLVWULEXWLRQ�UDQJHV�DUH�GXH�WR�WD[RQRPLF�VKRUWFRPLQJV�DQG�FDOO�IRU�WKH�QHFHVVLW\�RI�
VXEVWDQWLDO�WD[RQRPLF�UHYLVLRQV�RI�SUHYLRXVO\�EURDGO\�GH¿QHG�EU\RSK\WH�VSHFLHV��

7KLUG�� WKH� HI¿FLHQW� GLVSHUVDO� DELOLW\� RI� EU\RSK\WHV� GXULQJ� WKHLU� SRVW�JODFLDO� UHFRORQL]DWLRQ�� FRXSOHG�
ZLWK� WKHLU� SRLNLORK\GU\� DQG� H[WUHPH� VHQVLWLYLW\� WR�PRGHUDWHO\�ZDUP� WHPSHUDWXUHV�� VXJJHVW� WKDW� EU\RSK\WH�
GLVWULEXWLRQV�ZLOO�TXLFNO\�YDU\�LQ�WKH�FXUUHQW�FRQWH[W�RI�FOLPDWH�FKDQJH��7KH�PRGHO�IRU�WKH�H. sericeum¶V�IXWXUH�
VSHFLHV�UDQJH�VXJJHVWV�WKDW�WKH�GLVWULEXWLRQ�DUHD�ZLOO�LQFUHDVH��HVSHFLDOO\�WRZDUGV�QRUWKHDVWHUQ�DUHDV��$�UHODWLYH�
ORVV�ZDV�SUHGLFWHG� WR�RFFXU�PDLQO\� LQ� WKH� VRXWKHUQ�SDUW� RI� WKH� FXUUHQW� UDQJH��*LYHQ� WKH� ORFDOO\� LPSRUWDQW�
FRQWULEXWLRQ�RI�ODUJH�FDUSHWV�RI�WHUUHVWULDO�SOHXURFDUSRXV�PRVV�VSHFLHV�WR�WKH�ELRPDVV�RI�0HGLWHUUDQHDQ�IRUHVWV��
WKHVH�FKDQJHV�ZLOO�SRWHQWLDOO\�KDYH�VHYHUH�IXQFWLRQDO�FRQVHTXHQFHV�LQ�WHUPV�RI�ZDWHU�VWRUDJH��QXWULHQW�F\FOLQJ��
DQG�DYDLODELOLW\�RI�PLFURKDELWDWV�IRU�RWKHU�RUJDQLVPV�
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Résumé

/HV�ÀXFWXDWLRQV�FOLPDWLTXHV�GX�4XDWHUQDLUH�RQW�MRXp�XQ�U{OH�PDMHXU�GDQV�O¶KLVWRLUH�ELRJpRJUDSKLTXH�
GH�O¶(XURSH��'HX[�K\SRWKqVHV�PDMHXUHV��FRQQXHV�VRXV�OH�QRP�G¶ « K\SRWKqVH�GHV�UHIXJHV�PpULGLRQDX[ » et 
« K\SRWKqVH�GHV� UHIXJHV�QRUGLTXHV »��RQW�pWp�SURSRVpHV�SRXU�H[SOLTXHU� OHV�SDWURQV�GH� UHFRORQLVDWLRQ�SRVW�
JODFLDLUH��/HV�EU\RSK\WHV��FH�JURXSH�FRPSRVp�G¶DSSUR[LPDWLYHPHQW��������HVSqFHV�GH�PRXVVHV��KpSDWLTXHV�
HW�DQWKRFpURWHV SUpVHQWDQW�GHV�FDUDFWpULVWLTXHV�pFRORJLTXHV�SDUWLFXOLqUHV�WHOOHV�TXH�OD�SRïNLORK\GULH��O¶H[WUrPH�
VHQVLELOLWp�DX[�WHPSpUDWXUHV�pOHYpHV�HW�OHXU�JUDQGH�FDSDFLWp�GH�GLVSHUVLRQ��VRQW�GHV�FDQGLGDWHV�LGpDOHV�SRXU�
pWXGLHU�OH�U{OH�GHV�FKDQJHPHQWV�FOLPDWLTXHV�VXU�OHXU�GLVWULEXWLRQ�DLQVL�TXH�SRXU�FRQIURQWHU�FHV�GHX[�K\SRWKqVHV�
GH�UHIXJHV�

/¶XWLOLVDWLRQ� G¶XQH� DSSURFKH� FRPELQpH� GH� SK\ORJpRJUDSKLH� PROpFXODLUH� HW� GH� PRGqOHV� GH� GLVWULEXWLRQV�
G¶HVSqFHV��6'0��P¶D�SHUPLV�GH�WUDLWHU�OHV�TXHVWLRQV�VXLYDQWHV�GDQV�FHWWH�WKqVH��

����(VW�FH�TXH�OH�FRQFHSW�GH�UHIXJH�V¶DSSOLTXH�FKH]�OHV�EU\RSK\WHV�"�6L�RXL��HVW�FH�TXH�OHV�SDWURQV�GH�
VWUXFWXUHV� JpQpWLTXHV� HW� GH� GLYHUVLWp� VH� FRQIRUPHQW� DX[� K\SRWKqVHV� GH� « UHIXJHV�PpULGLRQDX[� RX�
QRUGLTXHV�ª�"�(VW�FH�TXH�OHV�EU\RSK\WHV�RQW�VRXIIHUW�G¶XQH�OLPLWDWLRQ�GH�OHXU�FDSDFLWp�GH�GLVSHUVLRQ�ORUV�
GH�OHXU�UHFRORQLVDWLRQ�SRVW�JODFLDLUH�RX�OHXU�KDXW�SRWHQWLHO�GLVSHUVLI�D�W�LO�HIIDFp�OH�VLJQDO�KLVWRULTXH�
GHV�SDWURQV�GH�UHFRORQLVDWLRQ�"

����-XVTX¶j�TXHO�SRLQW�OHV�EU\RSK\WHV�RQW�HOOHV�VRXIIHUW�G¶XQH�SHUWH�GH�FDSDFLWp�GH�GLVSHUVLRQ�HW�GH�TXHOOH�
PDQLqUH�FHOD�D�W¶LO�HX�XQ�LPSDFW�VXU�OH�U{OH�GHV�vOHV�FRPPH�UHIXJHV�JODFLDLUHV�"

����4XHOOHV�VRQW�OHV�FRQVpTXHQFHV�ELRJpRJUDSKLTXHV�HW�pYROXWLYHV�GH�OD�GLVSHUVLRQ�SRVW�JODFLDLUH�FKH]�OHV�
EU\RSK\WHV��HQ�SDUWLFXOLHU�SRXU��

�����/D�Gp¿QLWLRQ�GH�UpJLRQV�ELRJpRJUDSKLTXHV�FKH]�OHV�DVVHPEODJHV�GH�PRXVVHV�HQ�(XURSH

�����/D�WD[RQRPLH�GHV�EU\RSK\WHV�GDQV�OHV�UpJLRQ�JpRJUDSKLTXHPHQW�LVROpHV

�����/H�VRUW�GHV�PRXVVHV�WHPSpUpeV�HXURSpHQQHV�GDQV�OH�FDGUH�GHV�FKDQJHPHQWV�FOLPDWLTXHV�IXWXUV

/¶pWXGH� SK\ORJpRJUDSKLTXH� GH� GL[� HVSqFHV� GH�PRXVVHV� ODUJHPHQW� UpSDUWLHV� HQ� (XURSH� RULHQWH� YHUV�
O¶LGHQWL¿FDWLRQ�G¶XQH�UDSLGH�UHFRORQLVDWLRQ�SRVW�JODFLDLUH��(Q�FRQVpTXHQFH��PrPH�VL� OHV�SOXV�KDXWV� WDX[�GH�
GLYHUVLWp�JpQpWLTXH�VRQW�SULQFLSDOHPHQW�UHWURXYpV�GDQV�OHV�SRSXODWLRQV�PpGLWHUUDQpHQQHV��SRLQWDQW�YHUV�XQH�
SHUVLVWDQFH�j�ORQJ�WHUPH�GDQV�XQ�HQYLURQQHPHQW�VWDEOH��FH�TXL�PDUTXH�O¶LPSRUWDQFH�GH�OD�0pGLWHUUDQpH�FRPPH�
UHIXJH� GH� GLYHUVLWp� HVVHQWLHO� SRXU� O¶pYROXWLRQ� GHV� SODQWHV�� O¶pURVLRQ� GX� VLJQDO� SK\ORJpRJUDSKLTXH� FKH]� OHV�
PRXVVHV�WHPSpUpHV�HXURSpHQQHV�HQWUDYH�OD�SRVVLELOLWp�GH�GLVFULPLQHU�OHV�GHX[�K\SRWKqVHV�GH�UHIXJHV�GDQV�FH�
JURXSH��$�O¶LQYHUVH�GHV�DQJLRVSHUPHV��R��OHV�SDWURQV�GH�VWUXFWXUHV�JpQpWLTXHV�VXLYHQW�XQ�JUDGLHQW�QRUG�VXG��OHV�
EU\RSK\WHV�SUpVHQWHQW�XQH�EDUULqUH�DX[�ÀX[�GH�JqQHV�HQWUH�O¶HVW�HW�O¶RXHVW��&H�UpVXOWDW�PRQWUH�TXH�OHV�FDSDFLWpV�
GH�GLVSHUVLRQ�GLIIpUHQWHV�GHV�ÀRUHV�EU\RSK\WLTXHV�HW�DQJLRVSHUPLTXHV�RQW�HQJHQGUp�GHV�KLVWRLUHV�SRVW�JODFLDLUHV�
GLIIpUHQWHV�GDQV�OHV�GHX[�JURXSHV��&HFL�VXJJqUH�O¶H[LVWHQFH�XQ�U{OH�LPSRUWDQW�GHV�PLJUDWLRQV�WUDQV�DWODQWLTXHV�
GDQV�OHV�VFKpPDV�GH�YDULDWLRQV�JpQpWLTXHV�UHWURXYpV�FKH]�OHV�EU\RSK\WHV�GH�OD�UpJLRQ�DWODQWLTXH�

/¶LGHQWL¿FDWLRQ�G¶XQH�SHUWH�GH�GLVSHUVDELOLWp�HQ�0DFDURQpVLH�FKH]�O¶KpSDWLTXH�Radula lindenbergiana 
FRQIRUWH�O¶LGpH�G¶XQH�SHUWH�GH�GLVSHUVDELOLWp�FKH]�OHV�HVSqFHV�LQVXODLUHV��&HSHQGDQW��OD�GLYHUVLWp�KDSORW\SLTXH�
DFWXHOOH�SUpVHQWH�HQ�(XURSH�FRQWLQHQWDOH�SURYLHQW�G¶DX�PRLQV�GHX[�pYpQHPHQWV�GH�UHFRORQLVDWLRQ�j�SDUWLU�GH�
OD�0DFDURQpVLH�� VRXOLJQDQW� OH� U{OH�PDMHXU�GHV� vOHV�FRPPH�VRXUFH�GH�GLYHUVLWp�SRXU� OD� UHFRORQLVDWLRQ�SRVW�
JODFLDLUH�GHV�PRXVVHV�HQ�(XURSH�
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/D�JUDQGH�FDSDFLWp�GLVSHUVLYH�GHV�EU\RSK\WHV��LGHQWL¿pH�HQ�SDUWLFXOLHU�GDQV�OHV�SDWURQV�GH�UHFRORQLVDWLRQ�GHV�
PRXVVHV�WHPSpUpHV��D�WURLV�FRQVpTXHQFHV�SULQFLSDOHV��

3UHPLqUHPHQW�� OD� Gp¿QLWLRQ� GHV� UpJLRQV� ELRJpRJUDSKLTXHV�� EDVpH� VXU� GHV� DQDO\VHV� GH� GLVWULEXWLRQ�
G¶HVSqFHV�� D� pWp� DIIHFWpH� SDU� OD� JUDQGH� FDSDFLWp� GH� GLVSHUVLRQ� GHV� EU\RSK\WHV� HQ� FRPSDUDLVRQ� G¶DXWUHV�
RUJDQLVPHV�HW�UHPHW�HQ�FDXVH�O¶LGpH�TX¶XQ�SDWURQ�ELRJpRJUDSKLTXH�JOREDO�SRXU�O¶(XURSH�H[LVWHUDLW��(Q�HIIHW�
OH� QRPEUH� GH� FOXVWHUV�� LQWHUSUpWpV� FRPPH� GHV� UpJLRQV�� ������ GpFRXYHUWV� ORUV� GH� O¶DQDO\VH� GH� OD� EU\RÀRUH�
(XURSpHQH�HVW�EHDXFRXS�SOXV�IDLEOH�TXH�FHOXL�REWHQX�ORUV�GH�O¶DQDO\VH�GH�GLVWULEXWLRQ�G¶DQJLRVSHUPHV�������
(Q�HIIHW��OD�ODUJH�GLVWULEXWLRQ�JpRJUDSKLTXH�GHV�EU\RSK\WHV�JRPPH�OD�SRVVLELOLWp�G¶LGHQWL¿HU�GH�SOXV�SHWLWHV�
UpJLRQV�ELRJpRJUDSKLTXHV�HPERvWpHV��TXL�RQW�SDU�FRQWUH�pWp�UpYpOpHV�ORUV�GH�O¶DQDO\VH�GH�WD[D�PRLQV�PRELOHV�
HW�SUpVHQWDQW�SOXV�GH�VWUXFWXUH�JpRJUDSKLTXH�

'HX[LqPHPHQW��XQH�GHV�SOXV�JUDQGHV�FRQVpTXHQFHV�VXSSRVpH�GH�O¶LPSRUWDQWH�FDSDFLWp�GH�GLVSHUVLRQ�
GHV�EU\RSK\WHV�HVW� OD�SUpVHQFH�G¶XQ� WDX[�G¶HQGpPLVPH� WUqV� IDLEOH�GDQV�FH�JURXSH��&HWWH� LQWHUSUpWDWLRQ�HVW�
FHSHQGDQW�HQ�RSSRVLWLRQ�DYHF�OH�VLJQDO�SK\ORJpRJUDSKLTXH�REVHUYp�GDQV�OHV�SDWURQV�GH�YDULDWLRQ�JpQpWLTXH�
HQWUH�OD�0pGLWHUUDQpH��OD�0DFDURQpVLH HW�OH�UHVWH�GH�O¶(XURSH�SRXU�FHUWDLQHV�PRXVVHV�WHPSpUpHV��/¶DFFXPXODWLRQ�
GH�VLQJOHWRQV�GDQV� OHV� OLJQpHV� LQVXODLUHV�HW�PpGLWHUUDQpHQQHV�VXJJqUH�TXH� OHV�SDWURQV�DFWXHOV�GH�VSpFLDWLRQ�
HQGpPLTXH�QH�VRQW�SDV�ELHQ�FRQQXV��QL�UpYpOpV�SDU�OD�WD[RQRPLH�DFWXHOOH��(Q�HIIHW��OD�UpLQWHUSUpWDWLRQ�GH�OD�
PRUSKRORJLH�VXLWH�j�OD�GpFRXYHUWH�GH�OLJQpHV�PROpFXODLUHV�FKH]�OD�PRXVVH�Homalothecium sericeum�D�SHUPLV�
GH�UpYpOHU�O¶H[LVWHQFH�GH�WURLV�HVSqFHV�GLIIpUHQWHV��&HSHQGDQW��OHV�WUDLWV�SURSUHV�DX�JDPpWRSK\WH�QH�SHXYHQW�
SDV�VHXOV�LGHQWL¿HU�DYHF�pYLGHQFH�FHV�GHUQLqUHV��LPSOLTXDQW�OD�QpFHVVLWp�GH�GpVLJQHU�GHV�EDUFRGHV�GDQV�O¶$'1�
TXL�SHUPHWWHQW�G¶LGHQWL¿HU� UDSLGHPHQW�� HQ� URXWLQH�� HW�SRXU�XQ� IDLEOH�FR�W� OHV� VSpFLPHQV��/HV� WURLV� HVSqFHV�
SUpVHQWHQW�GHV�DLUHV�GH�UpSDUWLWLRQV�GLIIpUHQWHV�ELHQ�TXH�OpJqUHPHQW�VXSHUSRVpHV��FH�TXL�UHQIRUFH�O¶LGpH�TXH�
OHV� GLVMRQFWLRQV� JpRJUDSKLTXHV� GHV�PRXVVHV� VRQW� DVVRFLpHV� j� GHV GLYHUJHQFHV�PRUSKRORJLTXHV QRQ� HQFRUH�
LGHQWL¿pHV��LPSRVDQW�XQH�UpYLVLRQ�GH�OD�WD[RQRPLH��HQ�SDUWLFXOLHU��G¶HVSqFHV�ODUJHPHQW�UpSDQGXHV�

7URLVLqPHPHQW��O¶KDELOLWp�GLVSHUVLYH�GHV�EU\RSK\WHV�ORUV�GH�OHXU�UHFRORQLVDWLRQ�SRVW�JODFLDLUH�FRXSOpH�
j�OHXU�SRwNLORK\GULH�HW�OHXU�VHQVLELOLWp�DX[�WHPSpUDWXUHV�pOHYpHV��VXJJqUH�TXH�OHXU�GLVWULEXWLRQ�JpRJUDSKLTXH�
SRXUUDLW� YDULHU� GUDVWLTXHPHQW� GDQV� XQ� FRQWH[WH� GH� FKDQJHPHQWV� FOLPDWLTXHV� IXWXUV�� /¶pWXGH� GHV� DLUHV�
GH� GLVWULEXWLRQV� SRWHQWLHOOHV� IXWXUHV� FKH]� OD�PRXVVH�Homalothecium sericeum� D�PRQWUp� TXH� VD� UpSDUWLWLRQ�
JpRJUDSKLTXH�YD�DXJPHQWHU�YHUV� OH�QRUG�HVW�PDLV�GLPLQXHU�GDQV�OH�VXG��'HV�FKDQJHPHQWV�LPSRUWDQWV�GDQV�
OD� FRPSRVLWLRQ� GHV� ÀRUHV� GH� PRXVVHV� WHPSpUpHV� GX� VXG� GH� O¶(XURSH� VRQW� GRQF� DWWHQGXV�� (WDQW� GRQQpH�
O¶LPSRUWDQFH�ORFDOH�GH�FHV�ODUJHV�WDSLV�GH�PRXVVHV�SOHXURFDUSHV�SRXU�OD�ELRPDVVH�GHV�IRUrWV�PpGLWHUUDQpHQQHV��
FHV�IXWXUV�FKDQJHPHQWV�DXURQW�SRWHQWLHOOHPHQW�GHV�FRQVpTXHQFHV�VpYqUHV�HQ�WHUPH�GH�VWRFNDJH�G¶HDX��GH�F\FOH�
ELRJpRFKLPLTXHV�HW�GH�GLVSRQLELOLWpV�GH�PLFUR�KDELWDWV�SRXU�GH�QRPEUHX[�RUJDQLVPHV�



9
Aurélie Désamoré - Hiding for surviving? Quarternary evolutionary history of bryophytes in Europe

Acknowledgments

First I would like to thank my supervisor Alain Vanderpoorten for his help, support and encouragements 
during those four years.

Then I would like to thank Michael Stech for his warm welcome in his lab in Leiden University for the EDIT 
and Synthesys projects.

I would like to thank Jesus Muñoz for his welcome in the Botanical Garden in Madrid during my Synthesys 
stay and his help with the SDM. David Long, Laura Forrest and David Bell for their welcome in the Edinburgh 
Botanical Garden  and their help during my stay with the Synthesys grant.

I thank S. McDaniel for my 4 months stay in the University of Florida.

I also thank all the herbarium curators and researchers who sent me  many specimens. In particular, B. Papp, 
K. Vellak, J. Kucera, L. Hedenas, A. Sotiaux, S. Huttunen, D. Long, M. Stech, D. Quandt, B. Shaw (DUKE), J-M 
Gonzalez-Mancebo, J. Patiño,  M. Philippe, H. Zeichmeister, B. Allen (MO), B. Mishler (CA), B. Buck (NY), 
Meise Botanical Garden, J. Muñoz, L. Forrest, M. Ignatov & E. Ignatova, C. Real Rodríguez, D. Bell.

Then I would like to thank people that I met during those four years for the great moments we had: in particular 
Jairo Patiño, Silvia Calvo, Manuel G. Lopez, David Bell, Ruben Mateo, Virginie Hutsmékers, Laurent Gohy and 
Florian Zanatta.

Finally, I thank my parents and family and in particular Ben who has always  been present for me.



10
Aurélie Désamoré - Hiding for surviving? Quarternary evolutionary history of bryophytes in Europe

Contents

Summary - Résumé

Acknowledgments

Chapter 1  General introduction

Chapter 2  The Quaternary history of the temperate European bryophyte flora
 
Chapter 3   Macaronesia : a source of hidden genetic diversity for post-glacial recolonization of 

western Europe in the leafy liverwort Radula lindenbergiana

Chapter 4  Modeling species distributions from heterogeneous data for the biogeographic  
regionalization of the European bryophyte flora

Chapter 5 Three species for the price of one within the moss Homalothecium sericeum s.l.

Chapter 6  How do temperate bryophytes face the challenge of a changing environment? Lessons 
from the past and predictions for the future

Chapter 7  General discussion

List of Publications

11

17

31

41

53

67

78


